Introduction
Progress in the area of non-linear optics (NLO) depends upon the development of new materials. When compared with the inorganic materials, organic and materials are attracting a great deal of attention, as they have large optical susceptibilities, inherent ultra fast response time and good optical properties [1] [2] [3] . The advent of the instrumental methods like infrared has now made the task of an organic chemist comparatively simpler [4] although the IR spectrum is characteristic of the entire molecule. Fourier transform Infrared Spectrometry (FTIR) has been extensively developed over the past decade and provides a number of advantages. The Organo sulfur compounds have variety of applications in industries. It is mainly used in textile processing [5] and also in the reductive work up of Ozonolysis [6] to give carbonyl compound. They are also used as building blocks to pyrimidine derivatives. Thiourea condenses with β-dicarbonyl compounds [7] . Thiourea is a reagent in organic synthesis to pharmaceuticals like thiobarbituric acid and sulfathiazole. Thiosemicarbozide has been shown to be good ligand for range of metals, including zinc, mercury, cadmium and nickel [8, 9] Thiosemicarbazide is a thiourea derivative. It is used in the preparation of antibacterial compounds. In the present investigation the FTIR spectral studies are carried out in non -aqueous solutions of thiourea(Thiourea solvated in formamide) & thiosemicarbazide (Thiosemicarbazide in formamide) in order to probe the effect of H -bonding in the solvation process.
II. Experimental Technique
Thiourea & Thio semicarbazide (AR Merc) were used in non -aqueous medium. Solutions of saturation molalities were prepared by weighing in electronic balance and an accuracy of (0.001gm) were stored in vaccum decicator until use. The Fourier transform infrared was carried out between 4000cm¯¹ to 400cm¯¹ by recording the spectrum using PERKIN ELMER SPECTRUM RXI spectrometer.
III.
Results And Discussion
FTIR Study -THIOUREA (TU)
The spectrum of formamide (solvent) and thiourea(solute) is shown in fig. (1) and (2).The observed frequencies are tabulated. In the spectrum of thiourea, the vibrations found at 3371cm -¹, 3260cm 
FTIR-THE SOLUTION OF THIOUREA IN FORMAMIDE:
The solution spectrum is shown in fig. (3 [C=NH] . The sharp peak of bands at 1697cm¬¹ and 1550 cm¬¹ in the solvent spectrum have disappeared and a new band occurs at1598 cm¬¹ . This peak has arisen due to H-bonding between >C=O of solvent and NH 2 of solute destroying the dimeric structure of pure solvent. The >C=S vibration at 1584 cm¬¹ is shifted to higher energy by 14 cm¬¹. A higher energy shift of 10 cm¬¹ occurs at 1399 cm¬¹ peak and dramatic change in this band region may be attributed to solute-solvent interaction in >C=N-H site. A new peak arises at 1077 cm¬¹ due to C-S stretching mode of the solute. The 729 cm¬¹ 627 cm¬¹ are due to bending vibrations of the solute shifted to lower energy region of the solution compared to the salt spectrum. In this region the 494 cm¬¹ has shifted to higher energy region by 1 cm¬¹. All these spectral changes may be due to the H-bonding pattern which shown below
FTIR -THIOSEMI CARBAZIDE (TSC)
The salt spectrum of TSC is shown in fig. (4 
FTIR -THIOSEMICARBAZIDE IN FORMAMIDE (TSC)
The solution spectrum of TSC in formamide is shown in fig. (5) , which is similar to the solvent rather than to the salt. This indicates the predominant amount of formamide compared to solute molecules. A lower energy shift of 3400 cm¬¹ band by 16 cm¬¹ is observed. It is due to the weakening of C=O-NH bonds in the solvent. Broadening of this peak which is quite smooth may be due to the binding of NH of formamide to another group in the solute. The four small shoulders like peaks in the region 2407 cm¬¹ to 2064 cm¬¹ have become well defined in the solution spectra indicating the presence of strong solute -solvent interactions. A broad peak centered at 1619 cm¬¹ encompasses both the amide I of formamide and thioamide I band of TSC. The intense peak is characteristics of strong solute -solvent interaction at >C=O & >C=S groups. This peak has shifted to lower energy region by 79 cm¬¹ indicating >C-O more single bond character during donar -acceptor interaction. Similarly the amide II vibration has also shifted to lower energy by 22 cm¬¹ indicating lengthening of bonds. At 997 cm¬¹, 787cm¬¹, the solute vibrations are observed. The former is higher energy shift by 3.6 cm¬¹, while the later peak is lower energy shift by 4.5 cm¬¹ which is the indication of strong binding. The solute -solvent interaction through inter molecular H bonding are given below. 
